Evidence that graft survival is not related to parenchymal cell viability in rat liver transplantation. The importance of nonparenchymal cells.
Injury to parenchymal and nonparenchymal cells of livers stored in cold Euro-Collins solution was assessed following reperfusion and compared with graft survival following orthotopic rat liver transplantation. Parenchymal cells maintained their viability nearly completely after up to 24 hr of cold storage as assessed by trypan blue exclusion (97% of cells) and LDH release (4% of total) from livers reperfused for 20 min following storage. Furthermore, hepatic glycolysis (rates of lactate plus pyruvate production), oxygen uptake and NADH redox state (lactate:pyruvate ratio) were in the normal range at all time points studied up to 24 hr of cold storage. In contrast, nonparenchymal cells lost viability as assessed from trypan blue staining beginning after 8 hr of storage: 40% were nonviable after 24 hr of storage. Since injury to nonparenchymal cells occurs only upon reperfusion, oxygen radicals may be involved. Accordingly, xanthine and hypoxanthine, substrates for oxygen radical formation, were measured in perfusate upon reperfusion. Both purines accumulated (up to 80 microM) with time of storage and were washed out rapidly (less than 10 min) upon reperfusion. Although parenchymal cell function was in the normal range in livers stored in the cold for 24 hr, liver grafts stored for 6 hr and longer in Euro-Collins solution could not be transplanted successfully. Thus, we conclude that viability of parenchymal cells in liver grafts prior to transplantation is a poor parameter to predict the outcome of transplantation. Therefore, assessment of parenchymal cell energy state (e.g., with 31P NMR and other methods) most likely will not predict survival reliably. On the other hand, nonparenchymal cells lose their viability significantly earlier following storage and reperfusion. These data suggest that preservation of nonparenchymal cell viability is critical for successful liver transplantation.